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HCn0JIb30BAHHE IIOJIHMEPA3HOfi UEIIHO0 PEAKIIHH 
flJlH HflEHTHOHKAUHH flHK rEJIbMHHTOB 
H3 POflOB TRICHINELLA, FASCIOLA, ECHINOCOCCUS, 
NEMATODIRUS, TAENIA 

© E. A. PoMaHOBa, C. K. CeMeHOBa, H. H. BeHe/jHKTOB, 

A. II. PbJCKOB 

B pa6oie 6mji HcnoJib 30 BaH Meio.ii noJiHMepa3HOH uenHOH peaKijHH (PCR) co cjiy- 
qaHHbiMH npaHMepaMH jijih BbiHBJieHHH nojiHMop<J)H3Ma flHK y npeflCTaBHTejien rejib- 
mhhtob H3 KJiaccoB Cestoda, Nematoda, Trematoda. RAPD-PCR MapKepbi 6mjih ncnojib- 
30BaHbi juih onHcaHHfl reHeTHqecKoii H3MeHqHB0CTH MeJK,ay oTjieJibHbiMH ceMencTBaMH, 
pO^aMH, BHflaMH H H30J1HT3MH TeJIbMHHTOB. B HaCTOHIUeM HCCJieflOBaHHH 6bIJIH nOflOG" 
paHbi onTHMaJibHbie ycJiOBHH jijih npoBejieHHH RAPD-PCR aHaJiH3a h onncaHa reHem- 
qecKan H3MeHmiB0CTb y rejibMHHTOB H3 pa3Hbix TaKCOHOMHqecKHx rpynn. IIoKa3aHO, 
mo 3T0T MeTOfl MOJKeT 6bITb ycneillHO HCn0JIb30BaH flJIH H£eHTH$HKaiJHH rejibMHHTOB. 
B pa6oTe o6cy)K,iiaK>TCH TaioKe Bonpocbi, CBH3aHHbie c HajinmieM B 03 pacTH 0 H H3MeH- 
qHBOCTH H TOCTaJIbHOH CneiIH(})H*IHOCTH H3y*ieHHbIX MapKepOB. 

flHarHocTHKa reJibMHHT030B qeJiOBeKa ocoGemio paHHHH BnpnMyio CBH3aHa c qeT- 
koh H^eHTH(J)HKauHeH B036y^HTejieii. O^HaKo MHoro^HCJieHHbie jiaHHbie, KacaioumecH 
oco6eHHOCTeii hx 6hojiothh, HMMyHOJiorHH, Mop<j)OJiorHH h 6hoxhmhh, pacniHpHH Kpyr 
Hcnojib3yeMbix xapaKTepncTHK, Bee paBHO qacro 0Ka3biBai0TCH He^ocTaTorabiMH, 
a HHorjia TOJibKO ycJiojKHHiOT onpe^eJieHHe HccJiejiyeMbix oG^cktob. IIosTOMy Bee 
6ojibmee BHHMaHHe npHBJieKaiOT MOJieKyjinpHO-reHeTHqecKHe MeTo^bi HccJiejiOBaHHH, 
ocHOBaHHbie Ha aHaJiH3e nojiHMop<J)H3Ma flHK. CpejiH hhx HaH6oJiee ^acTo ncnojib- 
3yeTCH nOJIHMOp(J)H 3 M flHK peCTpHKIIHOHHblX (J)parMeHTOB, KOTOpblH BbIHBJIHeTCH 
C nOMOIUbK) pa3JIHUHbIX nOJIHMOp$HbIX AHK-30HJI0B MeTOflOM 6jIOT-rH6pHOT3aiJHH. 
IIpw 3 tom o6Hapy^<HBaeTCH cneKTp (J)parMeHTOB flHK c pa3jnniH0H sjieKTpo^opeTHqe- 
ckoh nojiBHJKHOCTbio, xapaKTepHbin rjir jiaHHoro reHOMa. 

TaKHe flHK-$HHrepnpHHTbi c Hcnojib 30 BaHHeM, HanpnMep, 30H^a flHK $ara M 13 
n03B0JI5H0T HJieHTH^HHHpOBaTb OTfleJIbHbie 0 C 06 h, UITaMMblj BHflbl H pOflbl y pa3JIHqHbIX 

HCHBOTHbix (Ryskov e. a., 1988). B qacTHOCTH, stot mcto.ii 6mji paHee Hcnojib30BaH HaMH 
jyifl aHaJiH 3 a reHeTH^ecKOH CTpyKTypbi rejibMHHTOB pojiOB Trichinella h Fasciola (PoMa- 
HOBa, 1991; Pmckob h ap., 1990). MeTo.ii hbjihctch qpe3BbmaHH0 3$(})eKTHBHbiM jijih 
THnnpoBaHHH flHK, ho OTJiHqaeTcn bmcokoh Tpy^oeMKOCTbio h TexHOJionmecKOH 

CJIO)KHOCTbK>. 

B HacTOHiuen paOoTe mm npojioJixcHJiH H3y^eHHe reHeTHqecKoro nojiHMop<J)H3Ma 
flHK rejibMHHTOB, HcnoJib 3 yH cpaBHHTejibHO hobmh MOJieKyjinpHo-reHeTHqecKHH 
MeTOfl - noJiHMepa3Hyio uenHyio peaiojHK) (PCR) co cjiy^aHHMMH npaHMepaMH (RAPD- 
PCR). Oh ocHOBaH Ha B3aHMojieHCTBHH cHHTeTHqecKHx ojiHroHyKjieoTH^Hbix npaiiMe- 
poB co cjiyqaHHMMH yqacTKaMH flHK, KOTopbie npHcyTCTByiOT b reHOMe rejibMHHTOB. 
Pacnpe^eJieHHe TaKHx y^acTKOB MoxceT 6biTb cneijH(J)HqHbiM jijih jiaHHoro BHjia. KpoMe 
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Toro, b xojje nojiHMepa3HOH uenHOH peaiojHH Me)K,uy cJiyqaHHbiMH npaHMepaMH Hapa- 
GaTbiBaioTCH (aMnjiH^HunpyiOTCH) <{)parMeHTbi flHK, npnqeM HeKOTopbie H3 hhx coot- 
BeTCTByioT noJiHMop^HbiM yqacTKaM reHOMa. Ilpn 3JieKTpo(})ope3e Ha6juo^aeTCH cneKTp 
aMiuiH(J)Hu;HpoBaHHbix AHK-npo^yKTOB, xapaKTepHbiH .ujih Kaxc^oro reHorana. 3(J)(J)eK- 
THBHOCTb MeTO.ua, T. e. B03M0)KH0CTb .UH^epeHimaiJHH reHOTHnOB, CBH3aHa c nofl- 
6opoM npaiiMepoB, ycJiOBHHMH npoBe^eHHH peaiajHH aMnjiH(j)HKauHH, 3 JieKTpo(J)opeTH- 
qecKHM $paKUHOHHpoBaHHeM h .ueTeiajHeH AHK-npo^yKTOB. B npHHimne mcto,u 
HBJineTCH MeHee Tpy^oeMKHM h no 3 BOJineT BbiHBJiHTb MapKepHbie yqacTKH reHOMa 
y HCCJie^yeMoro BH.ua. IIpH stom, KaK h c flHK-(J)HHrepnpHHTHHroM, mojkho pernaTb 
npo6jieMbI HfleHTH^HKaiJHH H pOflCTBa OpraHH3MOB. 

Bo3moxchocth MeTo.ua paHee npo^eMOHCTpHpoBaHbi Ha npHMepe B 036 y,uHTejieH 
pnjga napa3HTapHbix 3 a 6 ojieBaHHH - jieHiiiMaHHH, cnopoBHKOB, B036y,uHTeji5i MaJinpHH 
(ByjiaT h .up., 1992; Hancock e. a., 1992; Ellenberger e. a., 1992), a Taicxce 6 one 3 HeTBop- 
HbixrpH 6 oB (ByjiaT, Mhpohchko, 1990). HMeeTcn p h,u nyfijiHKaijHH no Kcnojib 30 BaHHio 
PCR fljin aHaJiH 3 a reJibMHHTOB (Weiss e. a., 1991; Zurita e. a., 1988; Gottstein e. a., 1991; 
Bishop e. a., 1992), h jiHiiib He^aBHO Ha*iaJiH npHMeHHTb BapHaHT RAPD-PCR .ujih CHcre- 
MaTHKH reJibMHHTOB (Arribas e. a., 1993; Bandi e. a., 1993; Dupouy-Camet e. a., 1993). 


MATEPHAJTbl H METOtfbl 

B pa6oTe Hcnojib30BaHa flHK reJibMHHTOB pa3JinqHbix niTaMMOB, bh^ob h po^OB, 
OTHocmimxcH k pa3JiHqHbiM KjiaccaM h ceMencTBaM: Kjiacc Cestoda, ceM. Taeniidae, 
poflbi Taenia (i Cysticercus ovis ) h Ecinococcus (E . granulosus ); KJiacc Trematoda, ceM. Fas- 
ciolidae, Fasciola hepatica ; Kjiacc Nematoda, ceM. Trichinellidae, po,u Trichinella h 
ceM. Trichostrongylidae, Nematodirus spatiger. flaHHbie o KOHKpeTHbix H30JiHTax, MecTax 
c6opa MaTepnaJia h xo3neBax npHBe^eHbi b TabjiHije. 

C60p MaTepHaJia npOH3BO,UHJIC5I OT pa3HbIX )KHB0THbIX-X035ieB. TaK, npOTOCKO- 
jieKCbi axHHOKOKKa 6 hjih cobpaHbi ot cbhhch, cKOJieKCbi uHcnmepica h HeMaTo^H- 
pycbi - ot OBeu. B3pocJibie oco6h Fasciola hepatica - ot KpynHoro poraToro CKOTa 
(KPC) H OT KpOJIHKa. 

TpHXHHejui nojiyqaJiH nocjie naccaxcen Ha Mbirnax jihhhh BALB/c, Mbime^Hbix 
JIH^HHOK Bbl^eJIHJIH CTaHflapTHblM MeTOflOM nepeBapHBaHHH B HCKyCCTBeHHOM xcejiy- 
flO^IHOM COKe. 

HcnoJib30BajiHCb cJie^yiomHe H30JiHTbi tphxhhcjiji: T. spiralis - ot CBHHbH, ncnojib- 
30BajiH MHoroKpaTHbie naccaxcn Ha jiaSopaTopHbix Mbirnax; ot Me.UBe.u5i, jih^khkh 6mjih 
Bbi^eJieHbi nocjie nepBoro naccaxca Ha Mbirnax, ot jihcm - nocjie BToporo naccaxca; 
ot BOJiKa h ot Ka6aHa jih^hhok BbijjeJinjiH nocjie BToporo naccaxca. 

T. pseudospiralis - ot CBHHbH, jiothhkh 6biJiH Bbi^eJieHbi nocjie MHoroKpaTHbix 
naccaxcen Ha Mbirnax. 

IIoJiOB 03 peJibie MapHTbi F. hepatica, jjocTHraBiiiHe 1.1-1.9 cm .ujihhm, 6mjih coGpaHbi 
H3 ne^eHH KpynHoro poraToro CKOTa b HecKOJibKHx paHOHax KypcKOH h KaJiyxc- 
ckoh o6ji. KpoMe Toro, H3 KPC b ojjhom H3 paHOHOB KypcKOH o6ji. 6mjih nojiyqeHbi h 
MOJiojibie ^acuHOJibi (0.6-0.9 cm). 

Bo Bcex cjiy^anx ( 3 a HCKJiioqeHHeM (JjacijHOJi) flHK BbijiejiHjiH H3 CMecn jih^hhok, 
nojiy^eHHbix ot o^hoto jkhbothoto. Y $acijHOJi mojkho 6biJio Bbi^eJiHTb flHK OT,ueJib- 
hoh oco6h, nosTOMy mm npoBeJiH cpaBHeHHe flHK cothh^hoh $acuHOJibi h cmcch 
HecKOJibKHx $acuHOJi H3 ojjhoh h toh ace ne^eHH. 

Bbi^eJieHHe h o^HCTKy flHK npoBOOTJiH cTaH^apTHbiM (J)eHOJi-xjiopo(J)opMHbiM 
MeTo^OM c Hcnojib 30 BaHHeM npoTeHHa3bi K h nocjie^yiomHM ocaxc^eHneM 3 TaHOJiOM. 

PeaKUHio aMnjiH(J)HKau;HH npoBOOTJiH no CTaH^apTHOH MeTo^HKe (Saiki e. a., 1988) 
b o6beMe 25 mkji, co^epxcameM 60 mM TpHc-HCl, 10 mM (NH 4 ) 2 S0 4 , 0.1 % Tbhh 20, no 
100 mkM dATP, dCTP, dGTP h dTTP, 0.1 mkM npaHMepa, 25 ng reHOMHOH flHK, 0.5 e^H- 
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H30Jihtu, BHjjbi h pouu rejitMHHTOB, HcnoJib30BaHHbix b pa6oTe 
Parasite isolates and species used in this study 


Bhe, H30JIHT 

PernoH 

X03HHH 

Ton 

Bo3pacTHan 

CTaAHH 

Echinococcus granu¬ 
losus 

CpeUHHH A3HH 

CBHHbH 

1990 

JIh^khkh 

Taenia (Cysticercus 
ovis) 

HBaHOBCKan o6u. 

OBira 

1991 

99 

Trichinella spiralis 

BeuopyccHH 

CBHHbH 

1965 

99 

T. spiralis v. nativa 

^eXHH 

Bojik 

1992 

99 


KpacHOuapcKHH 

Kpaii 

MeflBeflb 

1992 

99 

T. spiralis v. nelsoni 

^leXHH 

JlHca 

1992 

99 

T. pseudospiralis 

TyjibCKan o6u. 

Cbhhbh 

1985 

99 

Fasciola hepatica 

KypcKan o6ji. 

KPC+ 

1992 

B3pocnbie 


KauyxccKan o6u. 

KPC 

1992 

99 



KpOJlHK + + 

1992 

99 


KypcKan o6ji. 

KPC 

1992 

MoJiouwe 

Nematodirus spati- 
ger 

PocTOBCKan o6u. 

OBua 

1990 

B3pocubie 


ripHMe^aHHe. + KPC — KpynHbiH poraTbin ckot. ++ Kpojihk — aKcnepHMeHTaJibHoe 3apa- 
«eHHe. 


hhu Taq-noJiHMepa3bi. B Ka^ecTBe kohtpojih Hcnonb30BajiH npo6y, couepxcamyio 
nojiHyio aMium(J)HKauHOHHyK) CMecb, ho 6e3 uo6aBJieHHH flHK. 

B pa6oTe Hcnojib30BaJiH hcckojibko oJinronpaHMepoB cueuyiomero cociaBa: nl - 
5'-ACCGGGAGACGG(AG)GTCTCGCT, n2 - 5'-CCGGCCTTAC, n3 - 5'-CGCCCATGGTT 
AGACTTAGT, n4 - 5'-GCTTAGCCGAATTGGC, n5 - 5'- GTAAAAGGACGGCCAGT. 

AMnjiH^HKauHio npoBO^HjiH Ha aMiuiH(J)HKaTopax HIIO, CaHKT-IIeTep6ypr h 
„MJ Research” b TeqeHHe 35 uhkjiob. 

Hcnoju>30BaJiH cneuyiomHe uhkjili aMnjiH<j)HKauHH: 2 mhh npH 42-55° (oT>KHr), 
2 mhh npH 72° (chhtc3), 1 mhh npH 94 # (ueHaiypauHn). B npo6HpKy c aMnjiH(J)HUHpoBaH- 
hbim o6pa3ijoM bhochjih 50 mkji xjiopo<J)opMa, nepeMeiiiHBaJiH, ueHTpH^yrnpoBajiH 
Ha MHKpoueHTpH(J)yre 30 ceK. OiSHpaJiH BOUHyio $a3y, couepacamyio aMnjiH<|)HUHpoBaH- 
Hyio flHK, h aHajiH3HpoBajiH npouyKT aMnjiH^HKaijHH b 1.5-2 %-hom arapo 3 HOM rene 
c uo6aBJieHHeM 6poMHCToro sthuhh. B Ka*iecTBe MapKepoB MOJieKyjinpHoro Beca 
Hcnojii>30BajiH flHK <J)ara jiHM6.ua, rHupoJiH30BaHHyio peerpHKTa30H Hind III, h flHK 
njiaaMHUbi pBR 322, rHupojiH30BaHHyio pecrpHKTa30H Mva I. OKpameHHbie rejiH (J)oto- 
rpa^HpoBajiH b YO-cBeTe. B pa6oie npHBOUflTCH opHrHHaJibHbie (J)OTorpa<l)HH h cxeMa- 
THqecKHe H3o6paxceHHH cneKTpoB. 

PE 3 YJILTATH H OBCy^UXEHHE 

Ha phc. 1. npHBeueHbi cneKTpbi flHK npouyKTOB Fasciola hepatica, nojiyqeHHbix 
c noMombio PCR h $paKUHOHHpoBaHHbix 3JieKTpo(J)ope30M b arapo 3 HOM reue c ncnojib- 
30B3HHeM nHTH pa3JiHqHbix npaiiMepoB. Ajih Kaacuoro H3 sthx npaiiMepoB npoH3BOUHJi- 
ch nou6op cooTBeTCTByiomHx ycJiOBHH PCR-aHaJiH3a (6y(J)epHbie CHCTeMbi, TeMnepaiyp- 
HblH peXCHM H up.)- 
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Phc. 1. CneKTp HHK Fasciola hepatica, nojiyqeHHbiH npw Hcnojib 30 BaHHH nHTH npaHMe- 
POb: 1 - n5, 2 - n4,3 - n3, 4 - n2,5 - nl. 

Fig. 1. RAPD-RCR patterns of liver fluke Fasciola hepatica produced using five random 
primers: 1 - primer 5, 2 - primer 4 ,3 - primer 3, 4 - primer 2, 5 - primer 1. 



Phc. 2. IIUP-cneKipLi, nonyqeHHbie c Hcnojib30BaHHeM npaHMepa 5 jxnn HHK Trichinella 
pseudospiralis ( 1 , 2), Trichinella spiralis (3), Echinococcus granulosus (4). 

Fig. 2. RAPD-PCR patterns produced using primer 5 for DNA of Trichinella pseudospiralis 
(1, 2), Trichinella spiralis (3), Echinococcus granulosus (4). 
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Phc. 3. IIUP-cneKTpbi, nojiyqeHHbie c Hcnojn>30BaHHeM npaiiMepa 1 ajih flHK Trichinella 
spiralis (/), T. spiralis v. nativa (2 - bojik, 3 - MeflBeflb), T. spiralis v. nelsoni (5), Echino¬ 
coccus granulosus (4), Cysticercus ovis (5). 

Fig. 3. RAPD-PCR patterns produced using primer 1 for DNA of Trichinella spiralis (1), 
Trichinella spiralis v. nativa ( 2 - volf, 3 - bear), Trichinella spiralis v. nelsoni (6), Echino¬ 
coccus granulosus (4), Cysticercus ovis (5). 

Mohcho oTMeTHTb cymecTBeHHbie pa3JiHqHH b cneKTpax pacnpefleneHHH flHK 
b 3aBHCHMOCTH ot Hcnojib30BaHHoro npaiiMepa. OcHOBHan 30Ha pacnpefleneHHH jiexcHT 
b o6jiacTH ot 2 ao 0.5 tlic. nap HyKjieoTHflOB (t. n. h.). Bhaho, *ito H3 nnTH Hcnojib- 
30BaHHbix npaiiMepoB juniib nl, n2 h n5 6biJiH flocraToqHO 3 (J)(J)eKTHBHbi h flaBajiH 6ojib- 
moe KOJiHqecTBO HHTeHCHBHbix nonoc. 

Ha pnc. 2 npefldaBJieHbi cneKTpbi aMnjnKjmijHpoBaHHbix flHK reJibMHHTOB, nony- 
qeHHbie c Hcnojib 30 BaHHeM n5. flHK H30JiHTa T. pseudospiralis (ot CBHHbn), aMnjiH(J)HflH- 
poBaHHan b flByx He3aBHCHMbix peaKijHHX (flop. i, 2), flaeT HfleHTHqHbie cneKTpbi. 
HecMOTpn Ha OTcyTCTBHe b cpeflHen 30He pnfla (J)parMeHTOB y t. spiralis (no-BHflHMOMy, 
peaKijHH He npomjia nojiHOCTbio, flop. 3 ), bhahm otah^hh cneKTpoB T. spiralis h 
T. pseudospiralis. 

fljiH Echinococcus granulosus (flop. 4) HaGmoflaeMbiii cneKTp coctoht H3 6ojibmero 
no cpaBHeHHio c T. pseudospiralis AHCJia $parMeHTOB. IIomhmo stoto, OTflejibHbie (frpar- 

MeHTbl y 3THX BHflOB OTJIHAaiOTCH no HHTeHCHBHOCTH OKpaillHBaHHH. 

Ha pnc. 3 npefleraBJieHbi nonyqeHHbie c noMOiflbio nl PCR-cneKTpbi H30 jihtob 
Trichinella spiralis (flop. 1 - ot CBHHbH, flop. 2 - ot BOjnca, flop. 3 - ot MeflBeflH h 
flop. 6 - ot jiHCbi), Echinococcus granulosus (flop. 4), Cysticercus ovis (flop. 5). OcHOBHan 
30Ha pa3flejieHHH $parMeHTOB pacnonaraeTCH b oGnacTH 2 - 0.2 t. n. h. HanGojibuiHe 
pa3JiHqHH no AHCJiy h B3aHMopacnojioxceHHio nonoc moxcho o6Hapyx<HTb npn cpaBHeHHH 
npeflCTaBHTejieii H3 pa3Hbix poflOB Trichinella , Fasciola , Echinococcus. 

Ha phc. 4 npeflCTaBJieHbi nonyqeHHbie c noMoiflbio nl cneKTpbi flHK HecKOJibKHx 
flpyrnx BHflOB (noMHMo npHBefleHHbix Ha pnc. 3) - Nematodirus, F. hepatica h C. ovis. 
CneKTpbi flHK h30Jihtob Trichinella , npHBefleHHbie Ha pnc. 3 h 4, nojiy^eHbi b oahoh h 
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toh ate peaKi^HH aMnnH^HKaijHH. Pa3fleneHHe aMnnHtJiHUHpoBaHHbix nponyKTOB 
npoBOOTJiH b 1.2 %-hom (pile. 4) h 1.5 %-hom arapo3Hbix rennx (pwc. 3). OqeBHflHO, mo 
cneKTpbi flHK hmciot BHflOByio cneuHtJjHqHOCTb h 3HaqHTenbHO pa3JiHqaiOTCH Meatfly 
co6oh. 

Ha pnc. 5 h 6 npHBe,qeHbi pe3yjibTaTbi aHanH3a flHK npeflCTaBHTeneii ponoB Taenia , 
Echinococcus , Fasciola , Nematodirus h Trichinella. B KaqecTBe cnyqaiiHoro npaiiMepa 
Hcnojib30BaJiH n2. 

Echinococcus granulosus h Cysticercus ovis pe3KO OTnnqaioTCH Meatfly co6oh no 
flHK-cneKTpaM, nonyqeHHbiM c noMombio n2, oqeBHflHbi hx otahahh h ot pacnpeflene- 
hhh (J)parMeHTOB y Fasciola hepatica. CneayeT oTMeTHTb, ato rim Kaatfloii H3 H3yqeH- 
hwx flHK Mbi npoBOOTJiH HeojiHOKpaTHbie aMmiH^HKaunn, h b pa6oie npHBefleHbi 
rann^Hbie pe3yjibTaTbi, noATBepatflaiomHecn b pa3Hbix 3KcnepHMeHTax. Mbi TaKate 
aHajiH3Hp ob a jih $acuHon (pnc. 5), BbifleneHHbix H3 neqeHH KpynHoro poraioro CKOTa 
(KPC) - .aop. 5-5, 7-9 h 3KcnepHMeHTaflbHO 3apaateHHoro KpoJiHKa (flop. 6). 0 pe- 
rnoHajibHOH H3MeHqHBOCTH flHK tfracijHon MoatHO cyflHTb npn cpaBHeHHH flHK-cneKT- 
poB (fcacijHOJi, BbifleneHHbix H3 neqeHH flByx kopob H3 KypcKon (flop. 7, 8) h oahoh 
KopoBbi H3 KanyatcKoii (flop. 9) oSnacTen. IIomhmo 3Toro, cpaBHHBanH cneKTpbi flHK 
eflHHHqHOH (JiaCUHOflbl (flop. 5) H CM6CH flHK nHTH <J)aCIJHOfl (flOp. 4), BbifleneHHbix 
H3 neqeHH oflHoro h Toro me atHBOTHoro. 

Bo3pacTHan H3MeHqHBOCTb npofleMOHCTpHpoBaHa npH cpaBHeHHH cneKTpoB flHK 
noflOB03pejibix (flop. 7, 8) h HenoflOB03pejibix (flop. 3) $acijHOfl, BbifleneHHbix H3 
neqeHH KPC oahoh h toh ate o6nacTH (KypcKoii). Ilpn TaKOM noflxofle HaM He yflanocb 
o6HapyxcHTb AOCTOBepHbie OTflHqHH b cneKTpax flHK eflHHHqHOH oco6h h cmcch flHK ot 
nnTH oco6eii. 

TaKate He HaiifleHbi H3MeHeHHH b cneKTpe y (JiacuHOfl ot flByx kopob H3 Kyp- 
ckoh o6n. Meatfly (JjacrjHonaMH ot KPC H3 flByx pa3Hbix o6nacTeii HaiifleHbi He6onbuiHe 
AOCTOBepHbie OTnnqHH, 3aKnioqaiomHec5i b H3MeHeHHH B3aHMopacnonoateHHH 3-4 $par- 
MeHTOB. 

HaH6onbiiiHe pa3AHqHH cpeflH (JiacuHOfl HaiifleHbi npn cpaBHeHHH J1HK cjiacuHon H3 
neqeHH KPC h KponHKa. B cneKTpe (JmcijHOfl KponHKa 3aMeTHO He TonbKO hbhoc yMeHb- 
rneHHe qncna aMnnH^HijHpoBaHHbix cfcparMeHTOB (8 bmccto 11-14 y KPC), ho h nonBne- 
HHe flByx cneiiH^HqHbix (JjparMeHTOB (b o6nacTH 380 h 1060 n. h.). 

Pa3flHqHH Meatfly K hepatica h C. ovis npofleMOHCTpHpoBaHbi Ha pnc. 6, rfle noMHMo 
npeflCTaBHTeneii Trematoda h Cestoda H3o6paateHbi cneKTpbi aMnnHtJjHijHpoBaHHOH flHK 
npeflCTaBHTeneii Knacca Nematoda: Tpex h30ahtob T. spiralis h Nematodirus. KaK h npn 
Hcnonb30BaHHH nl (pnc. 4), HaHConbinne pa3flHqHH o6HapyateHbi Meatfly cneKTpaMH 
npeflCTaBHTeneii qeTbipex ponoB - Trichinella , Nematodirus , Fasciola , Taenia. Hsoahtm 
T pHXHHenn OTnnqanHCb Meatfly co6oh 3HaqHTenbHO MeHbine, TaK KaK flnn Bcex tphxh- 
Henn qncno coBnaflaioinnx $parMeHTOB flHK BecbMa 3HaqHTenbHO. 


Phc. 4. IlUP-cneKTpbi, nonyqeHHbie c Hcnonb30BaHHeM npaiiMepa 1 Ann flHK Fasciola 
hepatica (1 - KanyatcKan o6n., 3 - KypcKan o6n.); Cysticercus ovis {2, 5), Nematodirus 
spatiger (4), T. spiralis v. nelsoni ( 6 ), T. spiralis v. nativa (7- boak, 8 - MeflBeflb). 

M — MapKep MOJieKyjinpHbix Macc pBR 322/Mva. I. 

Fig. 4. RAPD-PCR patterns producel using primer 1 for DNA, of Fasciola hepatica (1 - 
Kaluga region, 3 - Kursk region), Cysticercus ovis (2, 5), Nematodirus spatiger (4), Trichi - 
nella spiralis v. nelsoni (6), T. spiralis v. nativa (7- volf, 8 - bear). 
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Phc. 5. IIlIP-cneKTpbi, nony^eHHbie c Hcnojib 30 BaHHeM npaiiMepa 2 nnn JIHK Cysticercus ovis (1), Echinococcus granulosus (2) h Fasciola 
hepatica (3-9). flHK F. hepatica BbijjeJieHa H3 HenonoB03penbix $acuHOJi (3), H3 cMecH iihth ocoSeii (fracuHOJi (4) u emmimnoii $acuHOJibi 

(5), H 3 ne^eHH KpojiHKa (6), H3 ne^eHH KPC KypcKOH (7,8) h KanyxtcKOH (9) ofiJiacreH. 


OSoaHa'ieHRR TaKHe xe, KaK Ha phc. 4. 

Fig. 5. RAPD-PCR patterns produced using primer 2 for DNA of Cysticercus ovis (1), Echinococcus granulosus (2) and Fasciola hepatica (3-9) 
DNA of Fasciola hepatica was selected from immature (3) liver fluke, from mixture of five (4) and single flukes (5), from some flukes obtained 
from the rabbit liver (6), from some flukes of cattle from Kursk (7, 3) and Kaluga (i?) regions. 










Phc. 6. IlUP-cneKTpBi, noJiy^eHHbie c Hcnoxu>30B3HH6M npafiMepa 2 jyra flHK T. spiralis v. nativa (i - bojik), T. spiralis v. nelsoni {2), 

T. spiralis (3), Nematodirus spatiger (4), Cysticercus ovis (5), Fasciola hepatica (6). 

06o3HaueHHii Taicne ace, KaK Ha phc. 4. 

Fig. 6. RAPD-PCR patterns produced using primer 2 for DNA of Trichinella spiralis v. nativa (1 - volf), T. spiralis v. nelsoni (2), T. spiralis (3), 

Nematodirus spatiger ( 4 ), Cysticercus ovis (5), Fasciola hepatica (6). 



OECyXCHEHHE 


B HacTOHiueii paGoTe Hcnoub 30 BauH cpaBHHTeubHo hobmh MoneKyunpHO-reHeTHue- 
CKHH MeTOU flJIH HUCHTH^HKaiJHH H UH^epeHUHaiJHH npe^CTaBHTeJieH pa3HbIX 
CeMeiiCTB, pOUOB, BHUOB H BHyTpHBHUOBbIX H30UHT0B reubMHHTOB. IlepeU H3MH CTOHJia 
3auaua npoueMOHCTpHpoBaTb bo3mo)khocth stoto MeTo.ua uuh reHOMHOH HueHTH<J)HKa- 
Uhh reubMHHTOB, nouyueHHbix H3 pa3UHUHbix pernoHOB, a TaKXce nouoGpaTb ojmroHyK* 
ueoTHUHbie npaiiMepbi h npoBecTH onTHMH3aijHio ycuoBHH npoBeueHHH nouHMepa3HOH 
uenHOH peaKUHH. Ilpeunonaranocb, mo nonyueHHau HH<})opMauHH MoxceT 6mte Hcnoub- 
30BaHa He ToubKo uuh HueHTH<J)HKauHH, ho h TaKcoHOMHH reubMHHTOB. IIouGop npan- 
MepOB OCymeCTBJIHJIH UJIH BMHBUeHHH HaH^OJiee HH (})OpMaTHBHbIX (nOUHMOp^Hblx) 
MapKepoB. Hcxouh H3 KapTHH pa3ueueHHH aMnnH(})HUHpoBaHHbix (})parMeHTOB J1HK, 
Mbi ocTaHOBHJiHCb Ha npaiiMepax nl, n2, n5, no KOTopbiM oGHapyxceHa HanGoubinaH 
BapHa6eubH0CTb J1HK. 

JIjih ueneii HueHTH$HKauHH pouoB HaMH 6muh b3htm reubMHHTbi Trichinella, 
Nematodirus, Fasciola , Echinococcus h Cysticercus {Taenia). Mexcuy npeucTaBHTeuuMH 
Tpex KjiaccoB reubMHHTOB - Cestoda, Nematoda h Trematoda - HanueHM BecbMa 
3HauHTeubHbie pa3UHUHU, 3aKuioqaioiimecH b oTcyTCTBHH o6iuhx, ouHHaKOBbix no 
3ueKTpo$opeTHqecKOH nouBH>KHocTH $parMeHTOB. Pa3UHUHH Mexcuy npeucTaBHTeuuMH 
nuTH H3yueHHbix pouoB TaKxce BecbMa oucbhuhm, xoth y HeKOTopbix bhuob moxcho 
o6Hapy)KHTb b cneKTpax He3HauHTeubHoe uhcuo HueHTHUHbix (JjparMeHTOB. TaK, no 
2-3 o6iuhx ^parMeHTa mo>kho BbiHBHTb npH cpaBHeHHH Trichinella h Cysticercus 
(pHC. 3), Trichinella h Nematodirus (phc. 4), Fasciola h Echinococcus (phc. 5). 3Ta uacTb 
pa6oTbi He npeucTaBuneT ocoboro HHTepeca uuh cHCTeMaTHKOB h HeoGxouHMa CKopee 
UUH UeMOHCTpaUHH B03M0)KH0CTeH MeTOUa H rpaHHU ero HCn0Ub30BaHHH. 

MueHTH^HKauHH npeucTaBHTeuen pa3UHUHbix bhuob c noMombio RAPD-PCR ceiiuac 
UOBOubHO ninpoKo Hcnoub3yeTCH b HccueuoBaHHux, rue TaKcoHOMHuecKHH paHr npeu- 
CTaBHTeueH eme HeuocraTouHo uceH huh bo3hhkuo MH0>KecTB0 HeouH03HauHbix uaH- 
HblX. 3T0, B UaCTHOCTH, OTHOCHTCH K napa3HT0U0rHH H reUbMHHTOUOrHH. TaK, UOCTa- 
touho xoporno H3yueHbi c noMoimuo RAPD-PCR, HanpHMep, npeucTaBHTeuH poua 
Schistosoma (Neto e. a., 1993) h (JjHTonaToreHHbie rpnGbi poua Pyrenophora (EyuaT h up., 
1990). CpeuH pa6oT, nocBumeHHbix reubMHHTaM, mo>kho BbiueuHTb HecueuoBaHHH 
poua Trichinella. B uacTHocTH, b nySuHKauHux (Bandi e. a., 1993; Dupouy-Camet e. a., 
1993; Arribas e. a., 1993) oTMeuaeTcu pa3UHUHan cTeneHb uHcJ^epeHimaiuiH Mexcuy 
H30UHTaMH TpHXHHeuu. B pe3yubTaTe b ouHy rpynny BKUioqeHbi T. spiralis , T. britovi, 
T. nativa, a T. pseudospiralis h T. nelsoni BbiueueHbi b upyryio rpynny. 

CoruacHo HaniHM uaHHbiM, nouyueHHbie pa3UHUHH no RAPD-PCR Mexcuy T. spiralis 
h T. pseudospiralis no3BOunioT paccMaTpHBaTb hx KaK caMocTOHTeubHbie rpynnbi 
(bhubi). 3th pe3yubTaTbi coBnauaiOT c HauiHMH npeubiuynmMH paboTaMH no H3yueHHio 
J1HK 3THX reubMHHTOB MeTOUOM reHOMHOH uaKTHUOCKOnHH (PbICKOB H up., 1990). 
Pa3UHUHH, oGHapyxceHHbie HaMH Me>Kuy npeucTaBHTeuuMH rpynnbi Trichinella: T. spira¬ 
lis , T. spiralis v. nativa , T. spiralis v. nelsoni , He CToub oucbhuhm, KaK uuh T. spiralis h 
T. pseudospiralis. Ilpn cpaBHeHHH cneKTpoB J1HK h30Uhtob Trichinella mm oGHapyxcnuH 
no 3-5 HUeHTHUHbIX (JjparMeHTOB, qTO CBHUeTeUbCTByeT O 3HaUHTCUbHOM CXOUCTBe 
hx reHOMOB, t. e. o 3HauHTeubHOM poucTBe. OuHaKo nouyueHHbix HaMH uaHHbix noKa 
eme HeuocraTouHo uuh oGbeuHHeHHH oTueubHbix h30Uhtob b rpynnbi. 3tot Bonpoc 
Tpe6yeT uonouHHTeubHoro H 3 yueHHH c npHBueueHHeM boubmero uncua npaiiMepoB. 

B HacToumeH pa6oTe HaM yuauocb obHapyxcHTb BHyTpHBHuoByio H3MeHUHBOCTb 
RAPD-MapKepoE npn cpaBHeHHH cneKTpoB J1HK ne^eHOUHoro cocaubumKa ot kopob 
H3 pa3Hbix pernoHOB Pocchh. TaK, HanueHM otuhuhh no 2-3 $parMeHTaM b cneKTpax 
J1HK Fasciola hepatica H3 KypcKOH h Kauy)KCKOH o6u. CxouHyio KapTHHy mm Ha6uio- 
uauH paHee npn cpaBHeHHH reHOMHO-uaKTHuocKonnuecKHx oTneuaTKOB $acunou H3 
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Mockobckoh o6ji. h Mopjjobhh (Pbickob h ,up., 1990; PoMaHOBa, 1991). 0 BHyTpHBHjjo- 
boh reTeporeHHOCTH CBHjjeTejibCTByioT TaKxce SemcoBbie cneKTpbi F. hepatica (Kjihmch- 
ko, Ca3aHOB, 1972). Hajurane perHOHanbHOH MexcnonyjiHijHOHHOH h 3 M 6 h*ihbocth no 
RAPD-MapKepaM xapaKTepHO h jjjih jjpyrHx bhjjob rejibMHHTOB - Schistosoma (Neto 
e. a., 1993), Taenia (Gottstein e. a., 1991). IIomhmo pernoHaJibHbix, HaM yjjajiocb oSHapy- 
xcHTb pa3JinqHH b cneKTpe aMnjiH(})HUHpoBaHHOH flHK y <})acnHOJi, HaxoflnumxcH Ha 
pa3HbIX CTaflHHX XCH3HeHHOrO UHKJia. 3 th pa3JIHqHH 3aKJIKDqaJIHCb He TOJIbKO B H3MeHe- 
HHH HHTeHCHBHOCTH OKpaiUHBaHHH OTfleJIbHblX (JjparMCHTOB, HO H B H3MeHeHHH CneKTpa 
pacnpe^ejieHHH (JjparMeHTOB b o6nacTH 250-900 n. h. B Ka^ecTBe oG'bHCHeHHH nonyqeH- 
Horo pe3yjibTaia mojkho npejuionoxcHTb HamniHe OHToreHeTHqecKHx MojtfujjHKauHH 
J1HK (HanpHMep, MeTHjiHpoBaHHe, o6pa30BaHHe KOBaneHTHbix ciiihbok c 6ejncaMH h 
flp.)> BJiH5nonmx Ha napaMeTpbi nojiHMepa3HOH uenHOH peaKijHH h npHBO^Hiimx 
k H3MeHeHHio cneKTpa aMnjiH(J)HUHpoBaHHbix flHK-npo^yKTOB. OqeBH^HO, ^to stot 
B onpoc Tpe6yeT oT^eJibHoro H 3 y^eHHH. 

HHTepecHbiM npeflCTaBJineTCH Bonpoc 06 H3MeH*iHBOCTH, Ha6jiHDflaeMOH npH CMeHe 
xo3HHHa reJibMHHTa. OTHomeHHH napa3HT-xo3HHH hbjihiotch ueHTpaJibHbiMH b renb- 
MHHTOJiorHH. flo chx nop aKTyaneH Bonpoc o bjihhhhh xo3HHHa Ha CTpyKTypy reHOMa 
napa3HTa. IIo hmcioiuhmch b HarneM pacnopnxceHHH OTHHbiM Tpy^HO oG^HCHHib npn- 
qHHbi, jiexcaume b ochobc H3MeHeHHH aMnjiH<J)HKaijHOHHoro cneKTpa y (JmcijHOJi 
B pa3HbIX X03HeBaX - KpOJIHKaX HJ1H KpynHOM pOraTOM CKOTe. MbI MOJKeM JIHHIb 
yTBepxc^aTb, ^to ypoBeHb H3MeHeHHH b cneKTpax <J)acijHOJi ot KponnKa h KPC conocTa- 
bhm c ypoBHeM H3MeHeHHH b cneKTpax h30jihtob pojja Thchinella , KOTopbie pa3JiHqa- 
IOTCH no BH^y )KHB0TH0r0-X03HHHa (jIHCa, BOJIK, MeflBeflb, CBHHbH). OflHaKO 3Ta CJIOXC- 
Han npoSjieMa MoxceT 6biTb pemeHa raiiib npH KOMnjieKCHOM noflxojje c yqacTHeM 
rejibMHHTOJioroB h MOJieKynnpHbix Shohotob. 

TaKHM o6pa30M, b HacronmeH paSoTe onTHMH3HpoBaHbi ycnoBHH h npoBejjeH 
RAPD-PCR-aHaJiH3 npejjCTaBHTeneH pa3Hbix ceMeiiCTB, pojjOB, bh^ob h h30Jihtob renb- 
MHHTOB. OnHCaHa reHeTHqeCKan H3MeH*IHBOCTb rejibMHHTOB pa3HblX TaKCOHOMHqeCKHX 
paHTOB. Il0Ka3aH0, qTO RAPD-PCR n 03 B 0 JIHeT npOBOflHTb HfleHTH^HKaijHK) rejibMHHTOB 
h npn Hcnonb30BaHHH iunpoKoro HaSopa npaiiMepoB MoxceT jjaTb nojie3Hyio HH<j)opMa- 
HHK) flJIH HX TaKCOHOMHH. 

Abtopm SrarojjapHT BeccoHOBa A. C. 3 a noMomb b BbinojiHeHHH h o6cyxcjjeHHH 
HacTOHiuefi pa6oTbi. 3a npejgocTaBJieHHe JiaSopaTopHbix xcHBOTHbix h HHBa3HOHHoro 
MaTepnana aBTopbi BbipaxcaiOT SnarojjapHOCTb Eepexaco B. K., CeniOHHHy B. A., Ckh- 
pe B. H. h XaJiHHOH P. P. 

PaSoTa BbinojiHeHa qacTWiHO Ha cpejjCTBa PoccHHCKoro (JjOHjia (JjyHflaMeHTanbHbix 
HccnejiOBaHHH h FHTI1 „BHopa3HOo6pa3He”. 
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AN EMPLOYMENT OF THE POLYMERASE CHAIN REACTION 
FOR THE DNA IDENTIFICATION OF PARASITIC HELMINTS OF THE GENERA 
TRICHINELLA, FASCIOLA, ECHINOCOCCUS, NEMATODIRUS, TAENIA 

E. A. Romanova, S. K. Semyonova, 1.1. Benedictov, A. P. Ryskov 

Key words : Helmints, PCR, RAPD, genetic variation, taxonomy. 

SUMMARY 

We have used the polymerase chain reaction (PCR) and random amplified polymorphic 
DNA (RAPD) method to identify DNA polymorphism in three classes of helmints, Cestoda, 
Nematoda and Trematoda. In this study, RAPD markers have been used for a description 
of the genetic variability between the families, genera, species and isolates of helmints. 
We optimized the conditions of the RAPD analysis and revealed the genetic variability 
of helmints belonging to different taxonomic groups. 

These results show that the RAPD-PCR method can be considered as a suitable technic 
for a phylogenetic study of helmints. The pbroblem of an age variability and host specifi¬ 
city of RAPDs markers is discussed. 
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